Abstract: Excessive Daytime Sleepiness and its Associated Factors among Male Non-shift Whitecollar Workers: Yuriko DOI, et al. Department of Epidemiology, National Institute of Public HealthExcessive daytime sleepiness (EDS) has been noted as a tremendous burden on our modern society and life, but evidence on EDS is limited for white-collar workers in occupational settings. To estimate the prevalence rate of EDS and examine its associated factors, we investigated 3,909 male non-shift whitecollar employees aged 20-59 working in a telecommunications company in the Tokyo metropolitan area between December 1999 and January 2000 (a response rate of 91.0%). Our main findings in the present study were that the prevalence rate of EDS was 7.2% and five factors associated with EDS were identified in a multivariate logistic regression model (p<0.05): nocturnal sleep duration, sleep-wake schedules, depression, marital status and smoking. These results suggest that the individual behavioral modification of sleep habits and lifestyle is one of the promising strategies for reducing EDS. More importantly, it is possible that occupational and health promotion policies such as a ban on overtime work and the provision of mental health hygiene and social support at worksites are effective for the prevention of EDS in the workplace. The consequences of sleep deprivation and sleepiness have been noted as a tremendous burden on our modern society and life 1) , including an increase in mortality and
morbidity, errors and accidents, absenteeism, a decrease in productivity, and the deterioration of personal and professional relationships 2, 3) . Japanese society is not an exception with respect to sleep loss and sleepiness 4) . In particular, excessive daytime sleepiness (EDS) is the critical issue in workplaces from the viewpoints of occupational health and safety. Past research has focused on daytime sleepiness and alertness among shift workers whose circadian rhythms are affected by the irregular sleep-wake schedules due to their shift work 5, 6) , but evidence of EDS among non-shift white-collar workers is very limited though most of the workers are not engaged in shift work.
Therefore, the purpose of our study was to shed light on EDS among male non-shift white-collar workers residing and working in the Tokyo metropolitan area, who restrict their sleep due to work, work-related activities and their long commute 7, 8) . The specific aims of this study were to estimate the prevalence rate of EDS and examine the factors associated with EDS. As for the putative factors associated with EDS, sociodemographic factors (e.g. gender, age, educational status, type of work and marital status), sleep factors (e.g. sleep deprivation, sleep fragmentation and sleep-wake schedules), depression, physical state and psychoactive substances (e.g. medication to help sleep, alcohol, caffeine and cigarettes) were considered 5, 9) .
Subjects and Methods

Subjects
The telecommunications company employed 5,608 white-collar workers at 22 work sites distributed in Kanagawa Prefecture at the time of the survey conducted between December 1999 and January 2000. After permission for the study was obtained from the headquarters and the labor union, questionnaires on sleep and health were distributed to 5,571 full-time white-collar workers by site staff. A total of 5,072 workers responded to the survey (a response rate of 91.0%). Each questionnaire, sealed in an envelope, was collected from a respondent by site staff and directly sent to the authors. This data collection procedure kept the information obtained from the survey from other individuals in the company. The subjects analyzed were 3,909 male nonshift white-collar workers (Table 1) . Female workers and workers on rotating shifts or permanent night workers were excluded from the analyses, since their lifestyle in the worksites and at home was different from male nonshift white-collar workers. Those who had any missing responses to the items on gender and age were also eliminated from the analyses.
Measurements
Excessive daytime sleepiness was assessed by means of the ESS 10) . The ESS is a self-administered questionnaire to measure sleep propensities in eight different situations of real-life: 1) sitting and reading, 2) watching TV, 3) sitting, inactive in a public place (e.g. a theater or a meeting), 4) as a passenger in a car for an hour without a break, 5) lying down to rest in the afternoon when circumstances permit, 6) sitting and talking to someone, 7) sitting quietly after a lunch without alcohol and 8) in a car, while stopped for a few minutes in traffic. The range of an item-score is 0-3 on the Likert scale: never doze, slight chance of dozing, moderate chance of dozing and high chance of dozing. The ESS score is the sum of the eight item scores (range, 0-24); higher scores indicate being more sleepy. The Cronbach's alpha value for the ESS in the current study was 0.77. The ESS has a high sensitivity and high specificity with a cut-off score >10 for daytime sleepiness 11) . Those who had an ESS global score of 11 or more are assessed to be impaired in their daily activities by their extraordinary sleepiness, and the remainder are not. To assess not transient but chronic daytime excessive sleepiness, the length of time applied was one month prior to the present study.
The other characteristics of sleep habits and sleep problems were also asked of the subjects. Concerning sleep habits, they were asked to respond to the following questions; 1) with respect to your sleep-wake schedules (your bed-time and wake-up time), would you rate it as similar to almost every day (a regular sleep-wake schedule), changes during weekdays compared to weekends (a weekly irregular sleep-wake schedule), changes day by day (a daily irregular sleep-wake schedule), or changes due to shift-work? and 2) would you rate your total sleep time as sufficient (sufficient and adequate) or insufficient (insufficient and very insufficient)?
Five items from the PSQI 12, 13) were used for evaluating sleep problems: 1) how many hours of actual sleep did you get per night?; 2) how often have you had trouble sleeping because you cannot get to sleep within 30 min? (DIS); 3) how often have you had trouble sleeping because you wake up in the middle of the night or early morning? (DMS); 4) how often have you had trouble sleeping because you cough or snore loudly?; 5) how often have you taken medicine to help you sleep? (HMU). The subjects were asked to choose one response from the following four answers: not at all, less than once a week, once or twice a week, and three or more times a week, to each question. The presence of symptoms for DIS, DMS, snore and HMU were identified as cases when the subjects responded once or more a week in the previous month to the respective items. The combination of DIS and/or DMS was categorized into difficulty in initiating and/or maintaining sleep (DIMS).
Sociodemographic information, physical illnesses, depression, psychoactive substance use affecting sleep such as smoking, drinking alcohol and caffeine-contained beverages were also the items used as putative associated factors in EDS in this study.
Depression was measured by means of the CES-D 14, 15) . The CES-D yields an item score (range, 0-3) and the sum of the 20-item scores (range, 0-60); higher scores indicate increasing severity of depressive symptoms. It had a Cronbach's alpha value of 0.84 in our present study. This measure differentiates the depressed from the nondepressed well, using a cut-off score of 16 with a high sensitivity and high specificity 16) . Smoking status was categorized into non-smoking, less than 1 pack, less than 2 packs and 2 packs or more smoked a day. Alcohol and caffeine consumption were grouped into the quartiles: less than one, less than 4, less than 12 and 12 or more glasses of alcohol consumed a week, and less than 1, less than 3, less than 5 and 5 or more cups of caffeine consumed a day, respectively. Six types of work were grouped into two: clerks and the others 17) . Information on detailed occupational class was not obtained in this survey.
Statistical analysis
Logistic regression analysis was used to examine the association of EDS with its putative factors. A univariate analysis was performed to detect the correlation of EDS with each of the variables, and then the variables were entered to analyze in a multivariate model by the forward selection stepwise procedure (F≤0.05 as inclusion and F≥0.10 as exclusion). Strong information redundancies were checked and excluded from multivariate logistic regression analysis (e.g., sleep duration and subjective sleep).
The variables entered in the models (the reference groups) were as follows: age group (50-59 yr old), educational status (high school or junior high school graduates), marital status (being married), type of work (clerks), sleep duration (7 h of sleep or more per night), sleep-wake schedules (regular), DIMS (less than once a week), snoring (less than once a week), HMU (less than once a week), depression (CESD<16), asthma (absent), peptic ulcer (absent) and muscle-joint pain (absent), smoking (a non-smoker), alcohol drinking (less than one glass a week) and caffeine drinking (less than one cup a day).
Subjects with missing values were eliminated from the analyses (listwise exclusion). P values less than 0.05 were considered as significant (two-tailed). The data were analyzed with SPSS version 10.0J 18) .
Results
The prevalence of EDS was 7.2% among male nonshift white-collar workers in the present study. The significant factors associated with EDS in univariate analyses are shown on Table 2 . They were as follows: being younger, being unmarried, short sleep duration, insufficient sleep, irregular sleep-wake schedules, having DIMS, snoring, being depressed, having asthma, having peptic ulcer, having muscle-joint pain, and smoking heavily. Subjective sleep was excluded from a multivariate logistic regression analysis because it was closely correlated to sleep duration. Five factors associated with sleep duration, sleep-wake schedules, depression, marital status and smoking still remained significant as P values less than 0.05 after performing a multivariate logistic regression analysis. The odds ratios (95% confidence intervals) were 3. 
Discussion
In the present study, we estimated the prevalence rate of EDS as 7.2% among male non-shift white-collar employees working at a telecommunications company in the Tokyo metropolitan area. It was slightly lower than 10.9% for Austrian male workers 19) and higher than 5.0% for Israeli industrial male workers 20) . Although variations in prevalence depend on the subjects studied and the questions asked, our finding suggests that EDS should receive attention from the viewpoint of health and occupational safety in the workplace.
The investigation of the relationships between EDS and its associated factors is important in order that we develop and propose preventive countermeasures for EDS. We found the factors associated with EDS in a multivariate logistic regression model of our study: short sleep duration, depression, a daily irregular sleep-wake schedule, being unmarried and smoking. The first three factors are consistent with those reported in previous studies on EDS for the general or community population 4, [20] [21] [22] [23] [24] . It is interesting to note that irregular sleep-wake schedules were significantly correlated with EDS, and a daily irregular sleep-wake schedule affected EDS more strongly than a weekly irregular sleep-wake schedule. This implies that the former type of irregular sleep-wake schedule is much more compromising to the existing circadian sleep-wake rhythms than the latter. In addition, it supports the theory that the transition from internally synchronized to desynchronized rhythms can occur in the multi-oscillator system of the human biological clock, which is remarkable in men, because the period of freerunning circadian rhythms is significantly longer in men than in women [25] [26] [27] . Since a socially determined sleep-wake schedule is an important factor in the internal synchronization of the human circadian rhythm 27) , it is possible that a busy lifestyle (e.g. overtime work or workrelated activities at night) may injuriously affect the sleepwake rhythms of workers.
A noteworthy finding in this study was that smoking was identified as a factor associated with EDS in both uni-and multivariate regression analyses (p<0.05). A Jshaped correlation between EDS and smoking status was found: heavy smokers consuming 2 packs or more a day were more likely to feel EDS than non-smokers, whereas smokers consuming less than 2 packs a day were less likely to feel EDS than non-smokers. Considering circadian blood nicotine concentrations during cigarette smoking 28) , the combined effect of nicotine stimulant and nicotine withdrawal might produce sleep deprivation and sleep fragmentation, and consequently daytime somnolence among heavy smokers, whereas the effect on the cholinergic mechanism might produce only daytime arousal among relatively light smokers 29, 30) . The prevalence rate of cigarette smoking among men in our study was 46.5%, slightly lower than the Japanese male average (an overall prevalence of 53.5%: 60.9%, 63.4%, 60.0% and 54.1% for those in the 20s, 30s, 40s and 50s, respectively) 31) . This might be due to the higher proportion of middle-aged than younger subjects in our study. Strenuous efforts to reduce smoking have been made in workplaces in our country, but they have not succeeded yet. When promoting a smoking cessation program at worksites, our findings suggest that we should consider that smoking impairs not only the physical health of workers but also their daytime alertness at work especially among heavy smokers.
Mental heath is one of the critical issues on promoting health at workplaces in our country 32) . Sugisawa et al. reported that the prevalence of self-reported mental disorders was 17.5 per 1,000 among 15,639 Japanese male workers aged 30-59 engaged in various occupations 33) . They also reported the standardized prevalence ratios such as 2.94 for computer workers, 1.16 for engineers, 1.06 for clerks, 0.60-1.68 for salesmen and 0.98 for high school teachers. Kawakami et al. focused on examining the prevalence rate of mood disorder in 140 Japanese workers by using the DSM-III-R and estimated 6-month and lifetime prevalence rates of major depressive episodes as 4% and 14%, respectively 34) . They suggested no significant difference between white-collar employees and self-employed workers in the prevalence of major depression. We used the CES-D with a cut-off score of 16 and showed the prevalence of depression to be 12.4%. Whether the prevalence in our study subjects is higher or lower than in other studies or different occupational settings is uncertain since the subjects and methods used in the various studies are different. To answer the above question, it is quite sure that a large-scale epidemiological study on mental health including depression should be conducted on workers in the future. It is also necessary in order to prevent or reduce EDS among workers.
The limitations of the present study should be addressed. One is the ESS used in our study, a self-report measurement subjectively assessing daytime sleepiness in daily life 10) . The subjective measure of the ESS and the objective tool, the Multiple Sleep Latency Test (MSLT), may evaluate different but complimentary aspects of sleepiness [35] [36] [37] [38] . The findings of our study should therefore be interpreted based solely on subjective aspects of daytime sleepiness measured by the ESS. Such objective assessments as the MSLT and nocturnal polysomnographic recordings could not be incorporated into our occupational based epidemiological study. Further investigation on this issue should be carried out, particularly for the ESS Japanese version. The other limitation was that the subjects studied in our study were restricted to the employees at a certain information and communication technology company in a geographically limited area, so that they were not representative of the Japanese male non-shift white-collar working population.
In conclusion, the present study demonstrated the prevalence of and factors associated with EDS among m a l e n o n -s h i f t w h i t e -c o l l a r w o r k e r s i n a telecommunications company in the Tokyo metropolitan area. The main findings of this study were that the prevalence rate of EDS was 7.2% and five factors associated with EDS were identified: less than 6 hours of sleep per night, a daily irregular sleep-wake schedule, depression, single status and smoking. These findings imply that the individual behavioral modification of sleep habit and lifestyle is one of the promising strategies for reducing EDS. More importantly, it is possible that occupation policies and health promotions such as a ban on working excessively long hours and a provision of mental health hygiene and social support (e.g. offering psychological counseling and enhancing the bidirectional communications between supervisors and subordinates and among coworkers) at worksites are effective in preventing EDS in the workplace.
